IOSR Journal Of Humanities And Social Science (IOSR-JHSS)
Volume 20, Issue 4, Ver. V (Apr. 2015), PP 87-93

e-1ISSN: 2279-0837, p-ISSN: 2279-0845.
www.iosrjournals.org

Comparison Of Different Surface Cleaner’s Efficacy With The
Help Of Statistical Analysis

Tariq Zaman', J.Siddiqui
!(Product Development /Hamdard University / Pakistan)
2(HIESS / Hamdard University / Pakistan)
(R & D lab / Hamdard University. / Pakistan)
*(R & D la b/ Hamdard University. / Pakistan)

Abstract: This study shows the comparison of different disinfectant. With four organisms i.e.Staphylococcus
aureus, Eschericia coli, Pseudomonas aeruginosa and Enterococcus hirea are tested against two test condition
i.e. clean condition and dirty condition with selected disinfectant in five minutes contact time.

The study shows, which disinfectant is more effectively killing all test organisms and provide more protection.
Market survey shows that there is more impact of brand name on people. Through data analysis it is clear that
the branded surface cleaner provide more protection against germs as compare to local surface cleaner. After
getting complete results hence it is proved that branded surface cleaner gives five or greater log reduction
against all four organisms when treated with clean and dirty condition in five minutes contact time by using the
method EN 1276.
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I.  Introduction

The basic purpose of this research is comparison of different surface cleaners. There are so many
previous researches available which support this study like comparison of different disinfectant against
Household product which are used as cleaning agent or effect of disinfectant on different microorganism. This
study is one step ahead because this study shows the comparison of different disinfectant in which we compare
the branded surface cleaners against locally manufactured surface cleaners as well as this study shows the effect
of these selected surfaces cleaner against different pathogens. The Purpose of this study is to establish the
effectiveness of brandedSurface Cleaners against locally manufactured surface cleaner with the help of
Statistical Analysis and prove which provides more protection, a branded surface Cleaner or locally
manufactured surface cleaner.After getting complete results of all surface cleaner’s we will be able to prove that
which surface cleaner provides more protection against defined pathogens(so it is assumed that other non-
pathogenic organism are also covered ) and provide better and healthy life. The study will be applicable only on
mentioned surface cleaners available in Karachi region are checked to ensure the effectiveness against all given
pathogens Study is valid for all surface cleaners available in market. Locally made and imported. All surface
cleaners are treated with  four pathogenic  microorganism i.e (E.coli, S.aureus, P.
aeruginosa&Enterococcus.Hirae)A Five log'® reduction of all four organisms (E.coli, S.aureus,
P.aeruginosa&Ent.hirae) in 5 minutes at 20 + 1.0 °C as required by international standard EN1276 (appendix A).

Il.  Materials & Methods

2.1 Population

Through market survey below is the list of available surface cleaner in Pakistan. The population size is
finite. For this survey different markets/super store of Karachi region is targeted which includes;
Empress Market Saddar,Naheed Super store, Imtiaz Super store, Shazz Super store, Makro Super store, Matro
Super store,Hyderi Mart, Liaquatbad Super Market,Local Market Gulshan, Nazimabad, North Nazimabad,
North Karachi, Korangi, Surjani town, PIDC Khi, MalirCantt. Etc.
List of available surface cleaner in Pakistan
Floor polish phenylene
Grace white phenyl
Caroline Pine-Sol Concentrated Transparent Phenyl
Local surface cleaner
Glee floor
Acid floor cleaner
Dettol multi-purpose cleaner
Pine oil floor
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9. Glint White Phenyl

10. Antibacterial floor cleaner

11. Super Dettoline

12. Floor and Hard Surface Cleaner
13. FIT

3.2 Sample

Samples are selected according to market share through Questionnaires (Appendix B).
Glint White Phenyl

Fit

Dettol Multipurpose Cleaner

Local Surface Cleaner

Super Detoline

akrwpnE

According to market survey pie chart shows the consumption of Surface cleaners according to which;
55% of population used Dettol multipurpose cleaner
16% Population used Phenyl
12% Population used Local surface cleaner
11% Population used Glint
6% Population used Super Detoline

Local
surface Glint white
Super cleaner phenyl
y 11%
Detoline 12% ° PhePyI
6% 16%

Dettol
multipurpos
e cleaner Market Survey
55%
3.3 Research Tool
. Questionnaire
. Ghost shopping

3.4 Step In Instrument Designating
In-vitro test methodology

3.5 Validity
Method EN1276 which issued is already a validated international Method.
The test is also validated through in vitro testing.

I11.  Results & Discussions
4.1 Analysis According To Data
According to Test method EN1276 the colony count result expressed as;
“Plates containing between 14 and 330 cfu ml-1 should be used to derive counts.
The Weighted Mean”
The Weighted Mean is the average of choice, and is used when two dilutions have colonies in the range 14-330
cfu mi-1.
Use the number of colonies from two successive dilutions as follows:
Where duplicate plates are used, add up all four plates and divided by 2.2(all plates must between 14 and 330).
Multiply this number by the reciprocal of the highest dilution as shown below:
Example (double plating)
10-1 280,290
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10-1 40,52
280+290+40+52=662
662/2.2=301

301 x 10 (reciprocal of 10-1) =3010=3.01 x 103
The Arithmetic Mean
The Arithmetic Mean is used when only one dilution has colonies in the range 14-330 cfu ml-1 and
duplicate plating is used. Divide the mean of two numbers by two. Like the weighted mean, multiply by the
dilution reciprocal as shown above.
Example (double plating)
10-1 280,290
280+290=570
570/2=285
285 x 10 (reciprocal of 10-1) =2850=2.85 x 103
Handling of data with no survivors or no growth plates
When no survivors are recovered for the purpose of calculation consider the number of colonies recovered to be
<14 x the reciprocal dilution factor.
Example:
10-10
<14 x 10(reciprocal of 10-1) =<1.4x 10 2
The log value of this is <2.15. As no actual organisms were recovered.
When all plates are uncountable (TNTC):
When all plates are uncountable (TNTC) consider the mean number of colonies in the greatest dilution to be
>330 x the reciprocal dilution factor.
Example:
10-1 330
>330 x 10 (reciprocal of 10-1)=>3.3 x 103
The log value of this is >3.52. As uncountable organisms were recovered.

4.2 Results:
Table # 1 shows surface cleaner’s results when treated with Escherichia coli
Initial Final Count(Log Nd) ME=Log Nc - Log Nd
Count  ( Clean Dirty Clean
Test Organism Test Samples Log Nc) condition Condition condition Dirty Condition
Glint-White 3.16 351 3.99 3.64
Phenyle
Glint-White 3.14 355 401 36
Phenyle
E.coli Glint-White
ATCC 10536 | Phenyle 715 3.7 352 3.98 363
Glint-White 3.11 3.49 4.04 3.66
Phenyle
Glint-White 3.14 355 401 36
Phenyle
FIT- Phenyle 3.95 4.08 3.2 3.07
E coli FIT- Phenyle 3.96 4.06 3.19 3.07
: FIT- Phenyle 7.15 3.99 4.09 3.16 3.06
ATCC 10536 FIT- Phenyle 3.96 4.08 3.19 3.07
FIT- Phenyle 3.99 4.09 3.16 3.06
Dettol surface <215 <2.15 >5.0 >5.0
cleaner
Dettol surface <215 <215 >5.0 >5.0
cleaner
E.coli Dettol surface
ATCC 10536 | cleaner .15 <2.15 <2.15 >50 >50
Dettol surface <215 <215 >5.0 >5.0
cleaner
Dettol surface <215 <215 >5.0 >5.0
cleaner
E.coli Super Detoline 715 3.14 3.94 4.01 3.21
ATCC 10536 Super Detoline ) 3.11 3.92 4.04 3.23
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Table # 2 shows surface cleaner’s results when treated with Staphylococcus aureus

Final Count(Log Nd) ME=Log Nc - Log Nd
Test Initial Count
Organis (Log Nc) Clean
m Test Samples Clean condition Dirty Condition condition Dirty Condition
Glint-White Phenyle 2.91 2.94 4.44 4.41
S.aureus | Glint-White Phenyle 2.93 2.94 442 441
ATCC Glint-White Phenyle 7.35 2.91 2.93 4.44 4.42
6538 Glint-White Phenyle 2.90 2.93 4.45 4.42
Glint-White Phenyle 2.93 2.94 4.42 441
FIT- Phenyle 2.93 3.3 4.42 4.05
S.aureus | FIT-Phenyle 2.95 3.29 4.4 4.06
ATCC FIT- Phenyle 7.35 2.92 3.3 4.43 4.05
6538 FIT- Phenyle 2.94 3.3 441 4.05
FIT- Phenyle 2.92 3.29 4.43 4.06
ggmrwrfﬁce <.15 <.15 >5.0 >5.0
Dettol surface
S aureus cleaner <2.15 <2.15 >5.0 >5.0
ATCC | Dettol surface 7.35 <2.15 <2.15 5.0 5.0
6538 cleaner
Dettol surface
cleaner <2.15 <2.15 >5.0 >5.0
Dettol surface <215 <215 >5.0 >5.0
cleaner
Super Detoline 3.06 3.08 4.29 4.27
S.aureus | Super Detoline 3.05 3.06 4.3 4.29
ATCC Super Detoline 7.35 3.05 3.07 4.3 4.28
6538 Super Detoline 3.07 3.07 4.28 4.28
Super Detoline 3.06 3.08 4.29 4.27
Local Surface >351 >351 <351 >351
Cleaner
Local Surface >351 >351 <351 <351
Cleaner
S. aureus Local Surface
ATCC 7.35 >3.51 >3.51 <351 <351
Cleaner
6538 Local Surface
>3.51 >3.51 <3.51 <3.51
Cleaner
Local Surface >351 >351 <351 <351
Cleaner
Table # 3 shows surface cleaner’s results when treated with Pseudomonas aeruginosa
::nolﬂsl Final Count(Log Nd) ME=Log Nc - Log Nd
Test (Log Nc) Clean
Organism Test Samples condition Dirty Condition | Clean condition Dirty Condition
Glint-White Phenyle 3.06 3.33 4.35 4.08
P. aeruginosa GI?nt—Wh?te Phenyle 3.07 3.31 4.34 4.1
ATCC 6538 Glint-White Phenyle 741 3.05 3.32 4.36 4.09
Glint-White Phenyle 3.05 3.31 4.36 4.1
Glint-White Phenyle 3.31 3.07 4.1 4.34
FIT- Phenyle 2.55 3.13 4.86 4.28
P. aeruginosa FIT- Phenyle 2.55 3.12 4.86 4.29
ATCC 6538 FIT- Phenyle 7.41 2.54 3.12 4.87 4.29
FIT- Phenyle 2.55 3.13 4.86 4.28
FIT- Phenyle 2.54 3.12 4.87 4.29
Dettol surface cleaner <2.15 <2.15 >5.0 >5.0
P, aeruginosa Dettol surface cleaner <2.15 <2.15 >5.0 >5.0
ATCC 6538 Dettol surface cleaner 7.41 <2.15 <2.15 >5.0 >5.0
Dettol surface cleaner <2.15 <2.15 >5.0 >5.0
Dettol surface cleaner <2.15 <2.15 >5.0 >5.0
Super Detoline 3.01 3.10 4.4 4.31
P, aeruginosa Super Detol?ne 3.02 3.11 4.39 4.3
ATCC 6538 Super Detoline 7.41 3.02 3.12 4.39 4.29
Super Detoline 3.01 3.12 4.4 4.29
Super Detoline 3.01 3.10 4.4 4.31
P. aeruginosa Local Surface Cleaner >3.51 >3.51 <351 >3.51
ATCC 6538 Local Surface Cleaner 7.41 >3.51 >3.51 <351 <351
Local Surface Cleaner >3.51 >3.51 <351 <351
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Local Surface Cleaner >3.51 >3,51 <351 <351

Local Surface Cleaner >3.51 >3.51 <351 <351

Table # 4 shows surface cleaner’s results when treated with Enterococcus hirea

Initial Count Final Count(Log Nd) ME=Log Nc - Log Nd
Test (Log Nc) Clean Dirty Clean

Organism Test Samples condition Condition condition Dirty Condition

Glint-White Phenyle 2.8 2.91 4.64 4.53

Ent.hirae Glint-White Phenyle 2.81 2.93 4.63 4.51

ATCC Glint-White Phenyle 7.44 2.79 2.91 4.65 4.53

10541 Glint-White Phenyle 2.8 2.92 4.64 4.52

Glint-White Phenyle 2.79 291 4.65 4.53

FIT- Phenyle 2.92 3.03 4.52 441

Ent.hirae FIT- Phenyle 2.93 3.02 451 4.42

ATCC FIT- Phenyle 7.44 2.92 3.03 4.52 441

10541 FIT- Phenyle 2.93 3.02 451 4.42

FIT- Phenyle 2.92 3.03 4.52 441

Dettol surface cleaner <2.15 <2.15 >5.0 >5.0

Ent.hirae Dettol surface cleaner <2.15 <2.15 >5.0 >5.0

ATCC Dettol surface cleaner 7.44 <2.15 <2.15 >5.0 >5.0

10541 Dettol surface cleaner <2.15 <2.15 >5.0 >5.0

Dettol surface cleaner <2.15 <2.15 >5.0 >5.0

Super Detoline 291 2.95 4.53 4.49

Ent.hirae Super Detoline 2.90 2.93 4.54 4.51

ATCC Super Detoline 7.44 2.91 2.96 453 4.48

10541 Super Detoline 2.91 2.93 453 451

Super Detoline 2.90 2.96 4.54 4.48

Local Surface Cleaner >3.51 >3.51 <3.51 >3.51

Ent.hirae Local Surface Cleaner >3.51 >3.51 <351 <351

ATCC Local Surface Cleaner 7.44 >3.51 >3.51 <351 <351

10541 Local Surface Cleaner >3.51 >3.51 <351 <351

Local Surface Cleaner >3.51 >3.51 <351 <351

IV.  Conclusion

Five different surface cleaners which are normally used/available to consumer were tested against four
organisms at clean condition and dirty condition to check the efficacy that which surface cleaner gives five or
greater log reduction against all used organism.When we compare the results we have seen that the branded
Surface Cleaner achieves efficacy of an average of greater than 1 log higher reduction against all four test
organisms as compared to the locally available ordinary unbranded surface cleaners. This study shows the
comparison of different disinfectant. Four organisms i.e. Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa and Enterococcus hirea are tested against two test condition i.e. clean condition and Dirty condition
with selected disinfectant in five minutes contact time. The study shows, which disinfectant is more effectively
killing all test organisms and provide more protection. Market survey shows that there is more impact of brand
name on people. Through data analysis it is clear that the branded surface cleaner provide more protection
against germs as compare to local surface cleaner. After getting complete results hence it is proved that branded
surface cleaner gives five or greater log reduction against all four organisms when treated with clean and dirty
condition in five minutes contact time by using the method EN 1276.

V. Future Aspects

This study is very beneficial as this study shows the comparison of different disinfectant in which we
compare the branded surfaces cleaners against locally manufactured surface cleaners. As well as this study
shows the effect of these selected surface cleaner against different pathogens. In future this study will help in
research. As we selected only four pathogens; in future this study may proceed with specific diseases causing
pathogen like diarrhea causing organism or like typhoid causing pathogen with one of the effective surface
cleaner. In this study the contact time of each organism with surface cleaner is five minutes, in future this study
will go further with more shorter contact time like two or three minutes.

VI.  Recommendation
=  Regular cleaning products do a good job of removing dirt, but only disinfectants or surface cleaners with
defined antimicrobial activity Kill the germs that can cause many illnesses.
= Surfaces like kitchen counters and bathroom floors, door knobs, toilet seats and children's toys may be
contaminated with bacteria even when they're not visibly dirty.

DOI: 10.9790/0837-20458793 www.iosrjournals.org 91 | Page




Comparison Of Different Surface Cleaner’s Efficacy With The Help Of Statistical Analysis

Germs can be spread to other surfaces through dirty cleaning cloths and sponges.

When we compared 5 different surface cleaners with four microorganisms at five minutes contact time then
we came to know that branded surface cleaners gives one greater log reduction as compared to other surface
cleaners & its effectively kills all mentioned organisms and provide more protection clean & healthy
environment.

In order to disinfect the surfaces effectively, the instructions on product labels need to be followed carefully
Always use a surface cleaner which is antibacterial in nature to protect your family from illness/disease and
to give your family a happy healthy life.
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